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SECRET 60“6633

Progress Hepurt
Period of 10-15-61 to 11=15-61 s 4G
Contrast Yo. h733(600)k0260 |

HMajor activities for the monthly reporting period:

1. Completing sssembly of chas«is for sets 1, 2 and 3.

2. Composite testing of raedar set #l,

3, ¥odification and oapling of F-l01 airoraft.

The chart (page 2) shows in graphical form the status of
the first radar system,

In line with the AN/APQ-73 radsr schedule furnished last
month 1t 45 planned to have the #1 radar set rsady for delivery sirnwatf
on Decerber 28, with the exception of the antenna. The 71 antenna, belng
budlt to the modification required for flight teat in the P-)0l, is
scheduled for delivery prior $o the first flight on February 1.
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Gemern)

The T-1018 aircraft arrived on Nevarber 7, 1961 and pilot
qualification was complated on Hoverber 9, 1961. Four qualificetion
flights were made. On these flichts, s quick lock at antopilot
perfmmance revealed a roll instability of + 5 degrees at a 2.5 second
period in gll modes of oporation., becsuse of this, irmmediste steps were
taken to cbtaln the services of e Finneapolis-Honeywell Toch.-Rep. by
Wovember 16, 1961, So that no delayas would be encountered in the
prelizingy alreraft stability flight tests to be conducted during the
week of Hovember 20, 1961,

Aireraft inventory was completed on Novewber Ui, 1961, The
alreraft vas then released to Fnglmeering for installation of instrurentation
emponents for the stabilily flight tests.

Pilot, radar chserver, meintenance, and inspectlon crew tralning
and transition has been completed, |
Lixizon

A purchase arder was placed with HeDonnell Aireraft Corp, of

8%, Louls, ¥o. for consultdng engineering seTviees. During: the preious
reporting perlod, intentions were to employ automatic ysw and drift
stabilization of the APQ-73 antemna pod. This was not feasidle because
of aircraft pod, structural snd stability limitations. Planmdne and
installation designs currently imelude a pitch stabilized antenna pods
and Orownd Support Equipment

fppraoimately 757 of the aireraft 55E has beon received, The
roowinder 1s belng closely Tollowed and delivery is expected shartly.

-3- - SECRET
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A purchase order has bean issued to Cemeral Trecision Isboratoriss
(OPL) for modification of two AYH.102 Doppler davigation Systems. One system
bas been shipped to OFL and will be retumed by December 11, 1961,

a&. Tabrication of bracketry to mount instrumentation for the preliminary
stability flights has been completed. Alroreft ceckpli wiring aml rencte
contral installation is complate,

be Final pﬁwy misslle door equipment layoul was approved on Hovesber 7, 1961,
Approximately 75% of the detall drewings for door modification are complete
and tave been reloased. ?Em:!iﬁcatimﬁ to the spere door have Logulle

m The APGeS3 radome design hag been corpleted and a purchase order rolessed.
Bpested delivery dats is Decesbor 22, 1961,

d. The AFH]02 radome desizn has been completed and s ocut Tor lids,
FanulTactum s expected io cormence on November 21, 1961 with delivery
completed by Janvary 1, 1962,

e. The APG«93 antenna pod design han been cosploted and is now belny detalled.
Hydroformed items have Leen released for manufacture, The shell of the
pod {which must be rolled) has boesn relessed for d. bHose and tall cone
doaigns will be releassd on Hovenber 16, 196). |

f. Preliminery layouts of ihe aireraflt nose and cockpit iostallstions heve
besn completed, Details will berin vhen the prelimiusry stability fliesht
tests are completed,

g» AircraftSystors wiring disgrams are B0% complete, Wiring bills are LOT
complete, Two wiremen beran cable fabrication on HYovember 13, 1961,

he The piteh stabillization servomechanisn configuratiocn has Leen aﬁtahiis%mﬁ*

Ang electironics 1s belng re-packuged Mo this prograns The siroreflt

cantral vertical gyre will be used zs 2 reference inpeb,

wli~ SBCRET
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Instramentation

Signals to be Instrumented and signel conditioning requirements
have been estzblished. Tabrication of the units has begun.
1. Doppler Tracker

Cirouit design of the doppler tracker is prosesding, The
proposed system uwill use s single sidelend technicue 4o elimimete the
Toldover nolse. The sirnsl will then be hetersdyned to video and paased
through a narrow band filter to select s single speetrsl line for maxioom
signaleto=noise improvemeni., The girnal will them pass through a
discrizimmtor and low pass filter to generate the correciive sirmal for
the woltage controlled reference frequency generator,
2.

A preliminary desif;a for a system sebstituting lenses and
mlrrors for the flber optics was presented and approved. Caleulations
and experiments show thet a film on the order of ZXFS3Th TV recording
film w11l be required to use aveilsble light levals, The heart of the
proposed syetes is a pa&r of Wollensak 6-3/8 f‘f’z‘}aﬁm, whiich are
eapatile of resolution in excess of 100 lines/sm ar measured in the
aerial image. lenscs have been ordered, and will be Turther investigated.

The most promising technique for sealirny slotted array sticks
has been found to be one using DuPont ML fabric with M silicone adhesive
EC1663 (without iron oxide and carbon ulack) held in place by apeecial clamps.

- ‘ SEBECHET
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Presswre-tempersture tests of array sticke sealed in this. manner have run
an average of 250 bours at S50°T before fallure occwrred, Although lonper
Jife 12 definitely desirable, this technique is the best scalirg method
presently svailable. Additional investigation of high temperature sesling
teshniques gpplicable to array sticks will be contimued.

Fabrication - TIirht Test Antene

Boans

Of the three siainlass steel honeycorb beams recelved, two
wore returned to the supplier for correciiony the third bemn was retained
pending return of the other two. The sugpplisr h:m indicated that bean
number 1 will be shipped on 11.18-61.

The solid magnegium beam Tor the flight test antenns has been
completed, |
Manifolds

The first clectroformed manifold was recelived on 10-23-61.
Inftial slectrical test rosults gave evidence of incomplete manirel removal
in a mmber of mandrel elbows, This was verified Ly YL-rays and the manifold
was reworked by the suwppller to remove the ‘races of mandrel. It was
subseguently reteste’ eloctrically and founs! to be atosplable. A5 a m@lﬁ
of the experience obtained from tids manifold, the supplier has been |
requeated to perforn X-ray inspection on all completed manifolds,

Supplier has agreed %o ship a $stal of 6 manifolds (& sufficient
quantity for the flight test antenna) oy 12-f=81, & additional manifolds by
1-1-62, and 8 additional manifolds Ly 2-1-62,

b CRET

Approved For Release 2010/11/29 : CIA-RDP67B00657R000200180017-9




- » Approved For Release 2010/11/29 : CIA-RDP67B00657R000200180017-9

. 4
k.

SECRET

Armay Sticke

Supplier of electroformed array sticks has encountered difficulty
in cotaining a zatisfactory bond betwesn "rrowcein" nickel mourilng buitons
and the array stick proper. A solution to this problem was oblained by
using copper plated bnttons with n small undercui and allewin: o of ihe
buttons to protrude slightly rather than be cut of# lush »dth the stick
surface, |

Suprlier has agreed to ship a total of 96 sticks (eceplement
for flight test antenna) by 12-l~81 and quentities compatible with
manifold deliveries from that dates 4 total of 19 sticks has besn
raceived as of 11-17-61.

Three production wndis of resonant rings were received from
Airtron on ?éwemberlb, 1961, The first assembly bas been completed and
is new resdy fzsr testing, Wavepuide switches are not yot available,
Tests on prototype EOC switches show that dry nitrogen Fil) will need
82 or water vapor, both fw’;mm-uff‘ and clean up. It is sxpecied that
TG will sapply & tube within two weeks.

Uit #1 has boen unit tested,

Fower Fonltor
Three units are complete and are now in unit test,

yor

s BSRECRET
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Evaluation of hirh prescsure nancsecond swiiching wasz continued
during this period., Various triggering technigues wore fixed with the aim
of obtalning fasi breakdown, low insertion loss, and low arc loss
smltanecusly, A satisfactory method for obtaining all of these paremeters
has not as yet been found, The need Tor a smmll gap to obtain the fast
brealidown time ssems to bs at odds for obtaimirg low inseriion loss.  low
inpertion lose and a narrow gap alss require very high pressure within ithe
tube to prevent breskdown.

Some trouble has been exparienced in measuring breakdown time due
to an wxcessive smount of Jitter in test pulsirg wndts and to a good deal
of nolse being picked up by the scope. Mecently a picture was taken of the
breakdown time which seems to show that breabdown is faster then saspeotsd
and is about & nanoseconds.

A dual tube has besn bullt and tested for delivery to the project
pection, The tube has a shorted end rather than an output window. It hae
been tested to LO kw of incidant power to cach windoss,

Hodulatoy

Procurement of speclal cores has delayed completion of the
redecigned pulse transformer, It is expected that the first $reselormer
M1l be received about Hovember 22, 1961, & transformer of the original
desism was used at redueed vollage to caypleta testing of the Tirst sodulator,

Difficulties vere ensountered wi‘h the latching relays used in the
overload clrenit. Come of these relays would heng-up 1n mid-position and
others vould not reset throagh thelr oum contacts. Redesipn of the circult
to elinminste resetiing through the reslays oun contaets and %o sid in
achieving a more positive action ob owvarload cleared wp this éi:;‘ﬁeu}.ty.

ol SECRET
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Reoelver

The Tirst two T assedblics are completo. lhuber one 1s imtalm
o the test frame and 1s in composite test. The third umit will be completed
gpon recaipt of T from the marufacturer. %.E. has been contacted with
respect to petting a lower nolse figure for tubes now on order. & purchase
order has been issued for s fourth tuwm to be used as a spare.
LF. hmplifier |

The first unit hag been tested and ie noy in composite test,
The second ie in wnit test and the third is complete and in inspection.

The first unit has been throurh unit tost and is now in coposite
test, The second is in unit test and the hird 12 in insrecilion,

Freguency Gemerator
e frequency generator has been nrawbrasdboarded® with hishly

satisfactory results, Necessary rework of all original units 4z now In
Progress.

A voltage-controlled crrstal nscillator has been substituted for
the originsl I-C oscillator, All lockeup difficultiea have thersby been
removed,

Reworkin: the I.F. unit has reduced inheront intermodulation %o a
value which will produce less than 200 cps devistion. I necessary, ailtempls
will be made later to further reduce this deviation by ihe uae of band-pass
filters, PFized and variable units track within * L cps.

SECEREET
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The fourth Bulova oscillator-discriminator unit is expected daily.
Provided this unit meets specifications, the entire frequency penerator unit
will be ready for corposite testing.

ggnhranim tenerator

The first two units are complete and have been checked out
in unit test,
The third unit has been reworked to change logic to produce
twice nomal PEP to the recorder for flight testing.
BTALO And Buffer Amplifier

The First of these units have been put through untt test as
far as outpub power and ﬁeqﬁamgf stability wém concerned. Frequency
deviation (maximum) over a modulation frequency spectrum between 20 cps
and ¢ ke was 27 cps. Average drift per a p-second period was 160 cps,
this fipure was the average taken over a moasuring time of 10 minutesn,
| Drift data was obtained by feeding a second 1.7, signal from the IFE
stability tester to a counter which would indicate the count for one second.

Some changes were made to increase the locp galn over the low
disturbance froguency region and %o alter twa corner frequencies in the
l1oop response.

~The Pirst rmicrowave aéz:i‘ﬂ.ator and associated components has
been released for the system ‘compuaite test.

Power supplies for the second and third stalo units have been
checked out.

Wiring of the phase detectors is compleie except for the installatdon

of one diede which is now avallable.
Three more VA-LO1l Klystrons f Varian) have "éean recelved and

chenited outb.

SECHRET
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Four cross rulde couplers from Meorowave Associates weras rejected
because of reversed flanpes snd coupling direction. Now eouplers incorporsting

wn efdditiongl auxiliary arm with & coax eonmmetor for test pwrpones are

eouplers, ' , (
Recorder

ALl somponents for the recorder have besn recedved and assssbled
with the exgertion of an aceeptable fiber optics array. Rleotionic and
mechamieal testing have contimued. Felesse for (abrication of units 2 and 3

The asserdbly of the capstan ériwe roller ard driw pullays
was improved to obtain spproximatsly LD mieroineh concentricity for smooth
film wotion. h . | |
A1l schagsenmblier were compiected and assesbled into the finkl
asserbly. This ssserbly used an optlcslly rejected fiber array which did
aot affert the film drive.

The test rack is completed; all power supplies are installed and 'r
eporating. All read muts are apsrating excert data flash,.
Pulse Inputs

Three (3) Butherford B73 generaiors ars used with tws extsraml
fiip-flops to generate the required 16, 8 and L ke tmet pulses. These
generators are phreieally lovatad 1n the test reck.

SECRET
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Mtﬁ are now oporating proparly. Hosever, the data flasher generalos

o severe transient which upsets the L ko blanking eircuit, Also, this b ke
vlarnking eircait is being triggered at 8 ke by some stray 16 ko éﬁm, A
high voltage leskage problem which burned out ggveral flip-flop trazzsiaﬁerg
has been oliminated, It is thought at 'his time ihat 2 defeciive CET

cangsed the trauble,

Some difficulty wss encountered with the bigh vollage package
supplied by 2 vendor, This vendor is takin; steps to prevent the
giffieulty in the future.

The fixed frequency imverter is praducing 2 satisfectory outpub.
A 2600 mfd capapitor has boen added soross the 287 input terminals to
provent a transient burneout during normal oparation turn-on.

4 delayed irdicator ciremit for a O7T Mght melfuncilion has been
deviged and was duscribed in a recent technical mote. This cireulit allows

2 loss of C°T beam light to go wmoticed for any duration less than 5 seconds.
For any loss greater then § seconds the ORT light malfunciion read-out

lamp WALl blink on and off with a frequency of about 1 flash per second wrbil
the malfunction has been clesred,

LELCRET
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Pibgr Optics
L Tiber cptic unlolding array was delivered M:‘fz the rnpwt

period. kf‘ﬁer potting and polishing it was determined that one side of the

array wes unusable, however, the other side had mufficlient ares ta be uvssble

in limited tests. A technique was developed to insure close @z_in;;f the
array to the cathole ray tube face, by meamuring deviation from flatness of
the CFT faceplatc with an optical flet. The mating part on the unfolding
array was then pround to the same spherielity.

The array was mounted to the CRT and t&m T subaseerdbly was
mounted into the recorder, Appraximately 25 feet of 50-243 was exposaed and
developed, This brought into focus a new problem of serious imnort. The
CHT begm was umodulsted and should have resultod in produsing sn exposare
of unlform densiiy across the width of the film. However, the exposure on

the doveloped film conaisted of density streaks along the longth of the film

| approximately 700 microns wide with relatively clear gaps of 60 micrans,
causad by wisaligment of the milil flber bundles.

A vielt to Mosalc .?‘ubriea%mfs, with samples of the Tilm, resulied
in no as-urance of irprovement, However, Mosalc Fabricators will oy a
ﬁffmu’t tochnicue of assembling the mlt! fibers to attempt to alleviate
the problem, |

Other mamfacturers of fiber optlos are petny comacted to see
1f there is any posaibility of ovtaining an onfoldine wray of sufMclent
quality.

S ECRET
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The Tirst navigetion tieein wit is nov paing unit tosted.

Individual checkouts were made on the drift, piteh and ground spesd units.
i The first accelerometer amplifier has been shecked ocut althourh
its gain was wmarpinal,

One of four accelerometers received from Domner Selentific fails
to regpond with changes in scceleration, The other three sppoar to be
sstisfactory in response to maximm and gers accelerations. They will now
ve checked for linearitly and hysterssis.

. The first units (one power supply and one control parel) have

been through unit test snd are now in emmposite test.

Wiring of the second units has been aompleted and they are ready
for unit testing.

he third units are 857 complete,

g {Flectric

Model “hop wiring of the first unit has been emlatq@ and
this wit 1= now in composite test,

Yrame #2 is 90% cuwlﬁa and will be completed on schedule
for assembly of system #2.

The plece parts for frame £3 are complets ad asnombly
will start after completion of unit #2.

€
]
ww
£
3
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Development of the first system interconmecting cables has Leen
sompleted and these cables are now in compoalte test.

The second mysten cables are spproximately 85% complets.

Iress
The status of this item mm as previously reported.

The status of this item remains as previsusly reporied.

Uglit Tast Cailes
Test cables for the fMrat system are complete. Fatoh cables

(two sets) ave o0 complete,

The first system test cari has been recelved and is now

in coeposite test.
Composite Test

Preliminary chedkouts indicated satisfactory operation of the
following fumctions: ’
&, Digtribution of 28V IC and LOO eps power for the various modes of

operation,

be Fixed frequency pise to the recelver,
¢. Paceiver buffer ssplifier output. _ (

A modification is beinr worked to elindrate fallure of the
Stalo to lock-up when the unit is ecld.

SFECRET
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The specisl test equipment far the composite test program was
eoplsted and delivered to the project group on Tovember 2, 1951,
Some of the standard test cguipment was avallable from the

present laboratary stock. The rawsinder has heen ardered.

A noise ganerator for use in the clutter generator has been
eonwtrocted and will be ready for test by Friday, Hovember 17.

Sowe of the long lsad components hove been ordered., Desirn and
fabrication of this portion of the equipment iz approximately 157 complete.
Iransponder

A1l items necessary for the fabrication of the transponder have
been ordered. The mechanical layout w1l be ¢hanged to allow & better
packaging srrappement. A 30 &b fix;é attenuator will be deleted from thls

package by interchanging the monitoring and sipnal outpats of a 30 db
coupler, The 120 YO dxpliﬁera for driving the orystal modulators are
being fabricated in the final package.

The first two stages of the divider which reduces 30 PG to 9LO KO
have been breadboarded and are working satisfactorily. It was anticipated
that the first two steps of the f 128 would present the most difficuls
pi’abhns. The frequency at which thaese dividers must operste necessitates
more elaborate and sophisticated circaitry than will be used in the lower
froquenty éividers. These dividers are functiomirny properly st Ireguencles
up to 37 MC,

BECREET
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The waltiplication circults to obtain 120 ¥C from 30 ¥C have been
breadboarded and are working sstisfactorily.

The circuitry for obtaining the pulse position modulation has
been breadboarded and gperates over a Liroader frequency range than was
indieated by previous infarmation. |

Several simplifications in the circultry of the patiern generator
have been mude,

& method of performing the carrelation of the amimath inforration
: tas been conceived. The necessary optical components have been placed on
ader. Dresdboarding of the optics will be acoomplished as soen as
~ these components are received,
4 partisl fresmal <iffraction pattern was caleulated and laid out.
It is now bveing photographicaily reduced for use in lab oxperiments and Tor
upe with the breadboard.

The power mipply for the photomultiplier tube and the power supply
 for the light scurce have been breadboarded,

The design and treadboarding of the Tilm evaluator electronics is
spprocimately “ifteen percent complete,

SECEET
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